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CLEARING  AI!D  RSSESDING  SAGEBRUSH  LANDS 
BIG  SAGEBRUSH  (Artcmcsia  Tridcntc.tr.) 

Millions  of  ceres  of  rc.ngo  lend  in  the  intcr- 
mountain  area  today  arc  offering  farmers  end 
r anchors  only  10  to  50  percent  of  the  range  feed 
they  ere  capable  cf  producing.  Large  areas  for- 
merly covered  v/ith  palatable  grasses  and  shrubs 
now  support  only  sagebrush  end  chcatgrass. 

There  is  a  way  for  many  ranchers  who  are 
short  of  range  food  to  improve  their  ranges  and 
have  plenty  of  feed  in  a  few  years.  By  rosccding 
land  now  in  sagebrush  end  chcatgrass  to  crested 
v/heatgrass  or  other  good  grass  species  they  can 
maintain  their  livestock  in  better  condition,  pro- 
duce heavier  calves  or  lambs,  raise  largor  calf 
or  lamb  crops  and  heavier  wool  clips,  sustain  a 
smaller  death  loss,  and  gain  more  effective  con- 
trol of  erosion. 

Several  years  of  experience  vd.th  clearing  and 
rcsccding  western  sagebrush  lands  has  proved  that 
the  process  can  be  successful  by  several  different 
methods  and  that  it  is  distinctly  profitable 

F-or  best  results,  sage  clearing  and  rosccding 
go  hand  in  hand.  Clearing  removes  much  of  the 
competition  from  sagebrush  and  other  plants,  mak- 
ing it  much  easier  for  seeded  grass  seedlings  to 
establish  thorns el vos. 

There  arc  many  reasons  why  ono  method  of 
clearing  and  rosccding  is  bettor  in  one  instance 
and  in  one  location  than  it  is  in  others*  This 
bulletin  explains  some  of  them. 


HOW  TO  CLEAT;  IT 


plowing 


Possibly  the  most  common  method  of  clearing 
sage  is  with  the  Wheatland  plow.  This  method  is 
adapted  to  slopes  under  20  to  30  percent  and  to 
soils  moderately  free  from  rocks. 

When  to  do  it  The  best  kills     are  usually 

c fc  tei 55  3  wEbBTs oil  is  moist,  thorefcre  spring 
plowing  is  prefer  rod «  The  soil  settles  to  a 
firmer  seedbed  after  spring  plowing  than  it  docs 
after  fall  plowing,  and  there  is  a  greater  reduc- 
tion of  chcatgrasc  if  plowing  is  done  before  its 
sood  matures.  If  largo  areas  are  to  bo  cleared, 
however!  the  entire  spring,  summer  and  fall  sea- 
sons are  satisfactory  for  clearing.  Good  jobs  of 
plowing  usually  give  an  80  to  90  percent  kill  of 
sage. 

".'hat  to  use— -The  most  commonly  used  unit 
for  plcY,T!]g""~sagc  is  a  35  "to  l;0-hor  scpowor  crawl  or  - 
typo  tractor  with  a  9  "to  10-foot  disc  plow.  A 
unit  of  this  type  operated  by  the  Sen  Juan  Soil 
Conservation  District  clears  from  one  to  throo 
acres  an  hour.  A  farm  tractor  vjhich  can  pull  a 
3  or  ^-bottom  plow  when  a  6  to  8-foot  disc  plow 
is  attached  also  makes  a  wcl  1-matchod  unit.  It 
will  clear  from  one  to  one  and  a  half  acres  an 
hour  . 

Hoitt  Moss,  a  co opera tor  with  the  East  Juab 
Soil  Conservation  District,  who  has  used  the  lat- 
ter comb ii£i ti on,  reported  that  sage  did  not  cause 
excessive  wear  on  rubber  tiros. 
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Most  operators  agree  that  26- inch  discs  are 
preferable  to  smaller  sizes,  and  would  try  bigger 
discs  if  they  were  available.  Heavily  cupped 
discs  are  preferable,  and  strong  construction  is 
desirable  throughout. 

Railing 

Railing  of  sage  is  faster  than  wheat land 
plowing  and  therefore  less  expensive.  The  kill 
of  sage  is  somewhat  less  effective  in. railing 
than  in  plowing  or  burning,  but  most  of  the  native 
perennial  grass  is  left  alive  to  help  fill  in  and 
replace  the  sage.  Small,  flexible'  sage  plants  and 
rabbitbrush  are  passed  over  by  the  rail.  There- 
fore, this  type  of  treatment  is  most  effective  in 
stands  of  large,  mature  sage  plants.  The  sage 
kill  usually  ranges  from  60  to  80  percent. 

Large  anchored  stones  cause  delays  and  ex- 
cessive breakage  but  are  less  troublesome  in  rail- 
ing than  in  plowing.  Experimental  work  in  Okla- 
homa indicates  that  small,  thin-stemmed  sage  may 
bo  cleared  by  mowing.  It  may  be  that  mowing  after 
railing  may  help  control  small  sage  and  rabbit- 
brush,  giving  a  better  kill. 

Railing  is  especially  effective  when  15  per 
cent  or  more  of  the  cover  is  composed  of  desir- 
able grasses.  In  this  case,  rosceding  may  not  be 
necessary. 

One  Man  *  s  Story — Nick  Churnous ,  who  livos 
near  Huntsville,  Utah,  has  increased  perennial 
grass  by  300  percent  in  four  to  five  ye  ar  s  a  fter 
treatment  by  railing,     and  has  only  30  percent  as 
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much  sago  on  the  railed  area  as  on  the  unrailed 
land.  He  prefers  to  rc.il  in  the  fall  after  graz- 
ing, since  this  interferes  less  with  range  use 
and  bettor  kills  are  obtained  v/hen  the  sage  is 
more  brittle.  Mr.  Churnous  likes  to  rail  across 
in  one  direction,  then  turn  back  and  rail  the 
s:  me  strip  in  th6  opposite  direction. 

Hew  Fc  Did  It  IV.  Churnoes    helpod  develop 

what  the  Forest  Service  calls  the  "Monte  :risto"- 
typc  rail.      The  front  rail     is  30  feet  long  and 

up  of  throe  75-poun£^  rails  fastened  togothor. 
rwo  lL-foot  rails  arc  dragged  behind  the  front 
rail.  The  trailing  rails  arc  composed  of  two  75~ 
pound  rails  fastened  together.  IJr .  Churnous  triod 
this  outfit  with  a  55-hor supowcr  crawler  tractor 
on  a  measured  block  of  land  and  fcund  that  it 
Kill  cover  about  five  acres  an  hour,  covering  all 
of  the  land  twice. 

The  Forest  Sorvico  is  trying  an  f,AT,-shr pod 
rail  using  two  15-foot  rails  to  form  the  MAn . 
This  rail  makes  a  21-foct  swath  raid  can  be  pulled 
with  a  35-hcr  so  power  tractor.  The  outfit  is  re- 
ported to  cover  six  acres  an'  hour,  cr  three  acres 
oxi  hour  when  railing  in  two  directions.  This  rail 
is  considered    to  be  better  than  the  Monte  Cristo 

Ire  il . 
Burning 


Cr:0  of  the  oldest  moans  of  sage  clearing  is 
burning.  Fire  is  a  dangerous  tool,  however,  and 
must  be  used  with  adequate  precautions.  "Compli- 
ance with  state  fire  laws  is  necessary.  Under 
favorable  conditions  fire  is  a    very  cheap  method 
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of  clearing  sage.  It  gives  Q  high  percentage  of 
kill  on  sage,  but  practically  no  kill  on  rabbit- 
brush.  Most  grasses  are  not  seriously  damaged  by 
fire,  but  some  of  them  such  as  Idaho  fescue  are 
damaged. 

On  the  Marchant  ranch  near  Peoa,  Utah,  and 
on  the  East  Hoytsville  Cooperative  Range  near 
Hoytsville,  Utah,  extensive  burns  were  success- 
fully seeded  in  the  fall  of  Ifjijij..  In  both  cases 
the  fires  burned  over  areas  which  could  not  be 
seeded,  however,  and  to  this  extent  tend  to  en- 
courage rather  than  control  erosion. 

Danger;- — Sago  seedlings,  rabbitbrush,  and 
cheatgrass  will  often  take  over  quickly  after 
clearing  and  become  thicker  than  before  burning 
unless  the  area  is  protected  from  grazing  and  is 
resocded.  A  case  in  point  is  a  ranch  near  Coal- 
ville, Utah,  where  an  early  seeding  of  crested 
wheat  was  quite  successful.  On  this  area  heavy 
use  by  sheep  for  throe  years  has  almost  wiped  out 
the  crested  wheat. 

General  recommendations  in  USDA  Farmers* 
Bulletin  No.  I9h&  should  be  followed.  Controlled 
burning  has  proved  satisfactory  only  on  slopes 
and  soils  which  can  be  drilled  satisfactorily  to 
perennial  grasses. 

Open  stands  of  sage  without  a  grass  under - 
story  seldom  can  be  burned  because  fire  docs  not 
spread  easily  from  one  plant  to  the  next.  Coarse, 
granular  soils  may  become  a  blow  hazard  .  after 
burning  before  seedlings  can  stabilize  the  area. 
Where  blowing  appears  likely,  other  methods  of 
clearing  arc  pre for able. 
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The  Other  Methods 


Pipe  harrows  havo  boon  used  successfully  by 
the  For es t~"5er vice  in  clearing  land  too  rocky  to 
permit  the  use  of  whontland  plows  or  rails.  Pros- 
ent  nod els  arc  made  of  k  to  6- inch  pipe  10  to  12 
feet  lon£  through  which  holes  have  been  bored. 
One  to  lx— inch  steel  bars  made  from  automobilo 
axles  arc  welded  into  the  holes  to  form  teeth. 
The  teeth  extend  about  8  to  10  inches  from  tho 
pipe,  pipes  are  dragged  lengthwise  in  groups  of 
aight  to  ton  from  2  drawbar.  A  35-^or scpower 
crawl  or -type  tractor  will  pull  this  outfit  and 
clear  about  three  acres  an  hour.  Grass  soud  often 
is  broadcast  ahead  of  this  machine  in  rough  areas 
whoro  drilling  would  not  be  practical. 

Bidding  with  a  road  maintainor  or  grader  has 
boon  successful  in  clearing  sage,  and  is  especial- 
ly good  fcr  clearing  '  fireguards  around  areas  to 
be  burned.  This  method  of  clearing  is  thought  to 
be  a  little  slower  than  wh  cat  land  plowing;.  It 
* v  c  used  ii  clearing  200  acres  on  the  Bcnmore  Soil 
Conservation  Service  Land  Utilization  Project 
this  year,  and  the  kill  did  not  appear  to  be  as 
good  as  it  was  on  adjoining  land  cleared  with  a 
tthoatl&nd  plow.  If  a  deep  enough  cut  is  ma.de  to 
get  a  good  kill,  too  much  dirt  is  piled  in  the 
windrow  with  the  sage. 

At  Monte  Vista,  Colo.,  a  special  blade  16 
foot  long  has  been  attached  to  a  12 -foot  grader. 
The  blade  cuts  the  sage  below  tho  surfaco  and  al- 
lows dirt  to  waste  over.  This  machine  partially 
windrows  sage  for  burning  at  the  same  operation. 
When  pulled  with  a  70-horsopowor  crawler -type  trac- 
tor, this  machine  will  clear  thrco  acres  an  hour. 
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THE  ITEXT  STEP— RESEEDING 


If  there  is  loss  than  15  to  2.0  percent  of 
good  perennial  grass  in  the  cover,  adaptod  peren- 
nial grasses  should  be  reseeded.  In  cases  where 
more  than  20  percent  of  good  grass  is  mixed  with 
the  sage,  good  rosults  have  been  obtained  by  rail- 
ing or  burning  without  rcsceding.  Even  .on  these 
ranges,  recovery  probably  would  have  been  speeded 
by  the  seeding  of  desirable  species  not  already 
present. 

For  best  rosults,  seeding  should  be  done  the 
first  fall  after  clearing.  To  delay  a  year  in- 
creases competition  from  cheat  grass,  seedling  sage 
plants,  and  other  woods,  and  makes  seeding  more 
difficult.  No  more  land  should  be  cleared  than 
can  be  see  do d"~dur  i ivf  ^tl^""*f^r¥t"~i^Tl~ 


Drilling    Pays  Drilling    is    preferred  to 

broadcasting  whenever  drills  can  be  used*  This 
practice  appears  to  give  tvdee  the  stand  with  the 
same  amount  of  seed*  Semideep  furrow  drills  (10- 
inch  disc  spacing)  are  preferred  to  flat  drills 
(6  to  8-inch  spacing)  for  general  seeding.  Fur- 
row-type drills  on  the  contour  help  control  run- 
off and  concentrate  moisture  for  seedings  on  bar- 
ren areas.  Seed  should  not  be  covered  more  than 
one  inch  for  wheatgr asses .  Seeding  too  deep  is  a 
common  error. 

Broadcasting  usually  gives  best  results. when 
seed  is  distributed  ahead  of  the  pipe  harrow  or 
other  machine  which  helps  to  cover  the  seed  light- 
ly. Broadcasting  in  loose  soil  after  wheatland 
plowing  sometimes  has  given  good  rosults.  Seeds 


9 


are  covered  as  the  looso.  soil  settles  back  to- 
gether .  Several  equipment  companies  make  seeder 
boxes  which  mount  on  the  wheatland  plow.  These 
boxes  do  what  amounts  to  broadcc.s ting  when  a  board 
is  placed  under  the  spouts  to  c; use  the  seed  to 
fall  behind  the  discs. 

Chrrlc-s  Redd,  of  LaSal,  Utah,  who  has  done  a 
large  amount  of  reseedin^,  favors  tho  use  of  a 
box  mounted  on  tho  wheatland  plow.  He  also  be- 
lieves that  seed  should  bo  planted  at  the  timo  of 
plowing  regardless  of  the  time  of  year,  for  a  very 
special  re:.son.  Money  saved  by  plowing  and  seed- 
ing in  one  operation  will  usually  offset  tho  cost 
resulting  from  occasional  failures.  Until  Mr • 
Rodd'fl  theory  has  been  proved,  fall  and  winter 
pleating  usually  should  be  followed. 

Most  experienced  operators  prefer  fall  or 
~:.rly  winter  drilling.  However,  Professor  L.  A« 
Stoddart  of  Utah  State  Agricultural  Collego  has 
found  in  several  experiments  that  early  spring 
plantings  as  soon  as  tho  ground  com  be  drilled 
give  results  comparable  with  fall  plantings. 

Sage  lands  which  are  accidentally  burned 
should  be  seeded  wherever  possible. 

Hew  Much  Seed  end  What  Kind?  Rates  of  3 cod- 
ing vary  from  about  five  pounds  an  acre  at  Grants- 
villo,  Utah,     with  a  10-inch    rainfall,     to  eight 
pounds    an    acre  around    Monticollo,  Utah,  with  a 
17-inch  rainfall.     Huavicr  rates    are  recommended 
for  broadcasting. 

Species  most  commonly  used  for  residing  are 
crested    wheatgrass  and    smooth  bromcgrass.  Both 
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ere  plentiful,  and  seed  is  relatively  cheap. 
Crested  whert  is  adapted  to  lower  rainfall,  south 
slopes,  and  lower  elevations.  Smooth  brome  is 
adapted  to  higher  rainfall,  north  slopes,  and 
higher  elevations.  Where  both  will  grow,  a  mix- 
ture is  desirable- 
Slender  whoatgrass  and  western  whoatgrass 
are  two  native  spocies  widely  adapted  for  rcsced- 
ing  in  the  sagebrush  area,  and  are  desirable  for 
mixtures  with  crested  wheat. 

Tall  whoatgrass  (Agropyron  c  long  a  turn)  is  a 
new  species  which  shows  alcoll^n-i  results  in  trial 
plantings  from  Trcmonton  and  Tooele,  on  the  north 
side  of  Utah,  to  Monticello,  on  the  south.  This 
grass  promises  to  bo  oven  better  than  crested 
wheat.  It  seems  to  be  easier  and  quicker  to  es- 
tablish, more  productive,  and  has  &  longer  grow- 
ing season  than  crested  wheat.  It  should  be  in- 
cluded in  mixtures  wherever  possible.  Intermedi- 
ate whoatgrass  (Agropyron  intermedium)  is  almost 
as  gopd. 

Cthor  promising  introductions  now  on  trial 
are  stiff-hair  whoatgrass  (Agropyrcn  trichophorum) , 
and  Russian  wildrye  (Slymus  junceus). 

Planting  ordinary  rye  or  wheat  (the  cereals) 
with  grass  is  to  be  discouraged.  The  cover  crop 
furnishes  more  competition  than  protection  in 
most  cases.  The  feed  produced  also  encourages 
too  early  use.  If  the  operator  definitely  wants 
rye  for  quick  pasture,  it  is  better  to  make  pure 
plantings  and  plant  grass  after  the  rye  ceases  to 
volunteer. 
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Plr.ntinf;  sweet  clover  with  grass  at  the  rate 
of  one  to  two  pounds  an  acre  is  desirable. 

Where  seedin^s  are  to  be  made  in  an  area 
covered  by  a  dense  st^nd  of  cheat  ..r ass ,  thero  is 
a  much  creator  chance  of  failure  unless  cheat- 
grass  competition  can  be  reduced.  The  Forest 
Service  has  had  fair  success  from  discing  cheat- 
grass  before  it  produces  seed.  Burning  also  helps. 
Professor  Stoddart  has  conducted  experiments  which 
indicate  that  maximum  reduction  in  cheatgrass  is 
obtained  by  burning  ~s  early  as  the  cheatgrass 
will  carry  the  fire. 

H3LPIKG  IT  GROW 

Seeded  range  land  should  bo  completely  pro- 
tected against  grazing  until  seedlings  are  well 
established.  This  requires  at  least  one  year  of 
protection  under  good  conditions,  and  two  to  four 
y  ars  under  less  favorablo  conditions. 
longer  periods  required  for  good  establishment  of 
the  grasses  are  usually  the  result  of  heavy  com- 
petition from  cheatgrass.  Other  factors  which 
lengthen  tho  period  of  establishment  are  low 
rainfall,  southern  oxposures,  and  poor  jobs  of 
clear  ing . 

At  B^nmore,  Utah,  on  tho  Soil  Conservation 
Service  Land  Utilization  Project,  three  to  four 
years  of  complete  protection  were  required  to  es- 
tablish crested  wheat  in  a  stand  of  Russian 
thistle  and  cheatgrass  under  low  rainfall  condi- 
tions. 3ven  after  six  yoars,  tho  stands  are 
still  very  spotted. 
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After  grass  is  established,  care  must  be 
taken  to  avoid  overuse.  Limited  experience  indi- 
cates that  crested  wheat  is  dam-god  quicker  by 
overuse  than  the  native  grass  species.  There  is 
little  point  in  going  to  the  expense  and  trouble 
of  clearing  and  resceding  if  the  now  grass,  like 
original  covor,  is  to  be  destroyed  by  overuse. 
Under  too  heavy  use,  sagebrush,  rabbi tbrush,  and 
undesirable  weeds  can  be  expected  to  increase  and 
eventually  dominate  the  range  again. 

Proper  use  is  indicated  by  an  average  stubble 
height  of  four  inches  or  moro  on  crested  wheat- 
grass  at  the  end  of  the  grazing  season.  Indica- 
tions are  that  closer  use  will  damage  the  vigor 
of  range  plants  and  lower  forage  production  for 
coming  years. 

SUMMARY 

Sago  clearing  and  resceding  of  adapted 
grasses  should-  increase  range  productivity  two  to 
ten  times. 

There  are  throe  main  systems  of  clearing: 
wheatland  plowing,  railing  and  burning.  .... 

Wheatland  plowing  with  a  35-nor scpowcr  trac- 
tor will  cover  about  two  acres  an  hour  with  a  80 
to  90  percent  kill  of  sago.  Remnants  of  the  na- 
tive sod  arc  killed  along  with  the  sage. 

Railing  with  a  35-hor sepov/er  tractor  will 
covor  about  three  acres  an  hour  with  a  70  percent 
kill.  When  there  are  worthwhile  remnants  of  na- 
tive grass,  railing  is  often  preferable  to  plowing. 
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Burning  is  cheap,  gives  a  90  to  100  porcont 
kill  of  sage,  and  Lo&TQS  most  of  the  native  grass. 
It  is  a  dm  porous  tool  and  must  bo  adequately 
controlled. 

Other  mothods  includo  the  uso  of  pipe  har- 
rows, which  are  adapted  to  rocky  soils,  and  blad- 
ing, which  is  mere  expensive  than  whoa tl and  plow- 
ing but  is  good  for  fireguards. 

Drilling  is  preferred  to  broadcasting,  Where 
there  is  15  to  20  pcrcont  or  mor^  of  good  grass, 
thj  :rea  should  recover  without  seeding  after 
railing  or  burning  if  protected  from  grazing. 

Seeding  should  be  done  the  first  year  aftor 
clearing. 

Seeding  rates  vary  from  five  pounds  an  aero 
under  low  rrinfall  to  eigfct  pounds  an  aero  in 
areas  whore  rainfall  is  adequate  for  winter  wheat. 

C'.rc  aftor  seeding  is  very  important.  Ono 
to  throe  years  of  protection  from  grazing  after 
clearing    end  seeding    is  required    to  ostablish 

After  grass  is  established,  it  must  bo  pro- 
perly used*  Under  overuse  tho  newly  established 
jtrass  is  again  crowdod  out  by  sagu,  rabbitbrush, 
and  other  weeds. 
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